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(54) APPARATUS AND METHOD FOR PRODUCING OPTICAL RBER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
producing an optical fiber by which the application to 
mass production of an optical fiber wire having the 
surface coated with a resin can be made when reducing 
the Rayleigh scattering intensity and producing the 
optical fiber having a low transmission loss. 
SOLUTION: This apparatus for producing an optical fiber 
comprises a wire drawing device 1 having a wire drawing 
furnace 11, a heating furnace 21 for annealing and. a 
resin curing part 31. The optical fiber 3 subjected to 
thermal wire drawing in the wire drawing furnace 1 1 is 
fed to the heating furnace 21 for the annealing and a 
prescribed site of the optical fiber 3 is annealed at a 
prescribed cooling rate. The temperature of a heater 22 
of the heating furnace 21 for the annealing is set so that 
the temperature of the furnace center is within the 
range of 1,300-1,600** C. The resultant optical fiber 3 is 
then coated with a UV resin liquid 52 with a coating die 
51 to hot cure the UV resin in the resin curing part 31. 
Thereby, an optical fiber wire 4 is obtained 
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nmimp^^m^i-^x. ^y7-(^'^(ou^\^^icn'otz^ 

^dtU. KSPA^*'7^y*rSiJP:^*^;^*^^^So 

3ijS(±4m/s, M§it?i:/j«i2 0 g f . m^mmmip 
^.nmmmip^zx^m.mcDityr^^'^m^m 

m) 7t:7 7-i'>'^co^®r^JS-ei 0 0 or^^o/io 
[0 0 4 1] :^iC^W<:o{4atrMUT{i, I. 2>0. 8 
(=4X0. 2) i:^»J±iEU;^c: (3) Si;«:?S£L.Tv> 

p^t^^(^±mzmhx\t. 1. o>o. 5 (=4 

/8) h^^U±ML;^c (2) ^^?®jSLTV^So J^eit 

^ntzityr-< ^^(D^mm.^ mmi. ssfxmcD^iz 
M-r^&mm^) ^^m^ufzuz^. o. i68dB/ 
kmT'^u. m^mmm'^p^i:n%^)f^Ltzitmmuzts{i 

[0 0 4 2] MMmi-Mmm4iz^\.^ 

T(i. S[:gl. 5 5Mm<?)3fe«-^f4-r'5ejilffl^;«)^'0. 1 

64-0. 1 6 7 dBykmt^^i). tmmiRtftm 

C^J2(IfcMt'5^g:gl. 5 5MmC03'£{I»-rseilJfi^X?^' 
0. 1 6 8 d B/kmi:it/^T, teiMffl** 0. 001 

-0. 0 0 4 dB/km(Dmmxi&mx^^ztf)mm 

fpjb^<DiiLmtLXh 1^0, SmXi)i^^< GISSIt 
tPij^hmti^) r^Ztit. «l6ltf^cD^>'7^^^cOfi 
2 0 0- 1 7 0 0X:t^JL^m^i:1}Um'r^:zti)^ 

-r. teMa^^rfiap^-ttsz^ii^&s. ttz. m^mu 

m^cDtpjb^i (3) 5S?:JSjeTSf4a(iBaigL/i^^ 
(IfcH^Tt, r/£i^l^t?:)^:^'S:0. 5mJ:U@<t"SC t 

;m5l#mc03*d'7 7-l'^^iOSg;<?n 2 0 0- 1 7 0 0 
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[0 0 4 3] m^. 'iS^T^minmip i'^jbW\Hmm(Dmm 

[0 044] (*5S^J5) L1=0. 4m, L2=l. 
0mh^C^r^i:^^ (i^Jlilfl;0^'B&3 0mm) '^^T-S^ 

JIS(i4m/s, ia5lt?S;tJ(i2 0 g f , f^^^rffijpMr 
(^*iL>tO?aS) (O^as^i 1 5 0 Ot: ^ U/ip c^O^. 

1 6 0 0-- 1 5 3 o'ct^j:^3^ibK m^mimp(D± 

[0 0 4 5] r/C^^i7)f>jCM«lKL.Tfi, 0. 4<0. 8 
(=4X0. 2) i:^*J±j$l>/b (3) SS^MJSLTV^ 
-So JPv£.x^CO±;^CMUTfi. 1. 0>0, 5 (=4/ 
8) i:^U±KEU;^c (2) ^«:}«jgUTt^§. ilft§lt^ 

-t^i^mm^) iiM^LtztZ^. 0. 162dB/k 

[0046] mmme) L1=0. 4m, L2=l. 

Omi::^^J^p;^:^l^ ilHm&'i^'^^^S 0 mm) ^r^-T-Sf^ 

Bi^-r^ytyr-^^mmt. ^T^i)m^^:^^'7y>^^h 

3tS{i4m/s, ^5l#5S;tffi2 0 g f , m^^ijn^^r 

m^mmmiPizx^&m<D^yT^^'^<DiSLm (ASiS 

S) 3t:7r-Y>^^t^^ffiiaST-l 6 0 O'CT'^U, ^ 
1 6 0 0-- 1 2 5 o°Ci:^^SP4^;^>^^ ^^frffliPiar^o^ 

:gT'^^l. 0mCDE^1{IfcH^T^l!9*g3 5 On/^CO 

[0 0 4 7] tP/t>l^tO(jS:l!CMUT(i, 0. 4<0. 8 
(=4X0. 2) i:/d:U±ii6L/c (3) ^^MJEUTV^ 
;^FyL^^tDd&:R{ir^UTIi, 1. 0>0. 5 (=4/ 
8) i:^U±MO;Ac (2) ^^:^^J£LTV^^. ^^^^ 
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-t^i^mm^) ^^m^Lfztza. 0. 167dB/k 

mT'i)o/co 

[0 0 4 8] amm3) L1=0. 4m, L2=l. 
Omt^JL^fpibW mmmmt^fl^ 3 0 mm) SrWTS^ 

^\§-t^^yr-( ^mUit. 3 Tg|5;«)\Ma^^'^ h 

5$ja{i4m/s, Il5lt§l^(i2 0 g f , m^ffiiP^&r 
(tpft^i^^ora*) 1 0 0 o'Ch zcom. 

mmmmp^zx^^mo:>ytyr-<^'^(Di§Lm (a^s 
S) fi. ^y r y^(DmmiSLmx I 6 0 0'CT'&u, 
)^ffliP^ft*p7J>^?>m;^ciSmcojie:7T-r>'^coSj*{i. ^e^r 

■^/"^(om^r^jMx I 0 5 o''cx$)^tzo vt^x. m^m 
mmtpiz *i I , m\^^ntz^'tyr-<^'^(Do^ rss 
1 6 0 0-105 ot:h;&^gpi^;i^>\ m^mii}mfp(D± 

MX&^l, 0m(DmmiZi^^^X^mm2 2 0 O'C/^ 

(Dmr7Mm^zxm\i^titzzt{z^j:^^ 
[0 04 9] itmm 3 ti, ryt^w^o^Jig{cgs bxfi, 

0. 4<0. 8 (=4X0. 2) ^:i&U±Mb/c (3) 

^imSiLx^^^o ^^i>^(D±m^zmLx{t. 1. o> 

0. 5 (=4/8) h^cCU±aU/c (2) ^^^m^bX 
L/^^U, f^?^«Jp^ft*HCOS|5^T'^'&:7r-i'/^c?)7jajK 
4 12 0 Ot:JiiL±CT*tTl^j5:i.\ t ^ ti/c^t r 

-r >'>'co{5iMM^ (ffi:g 1 . 5 5m mo^izM-t^mmm 

^) ^ffl[l^L//chC:6, 0. 1 6 8 d B/kmT-^U. 
^^^^ffiiPHSr «( U i5^H> JrkKW 1 iz 6 t 

[0 0 5 0] l)Jl_hc7:>J:^{c, ^liSWI 5 ^t/^iffif^J 6 {I *J 
i^T(i, S^Sl. 5 5 Mm(7)3KC?t-r^eiaia*;&^'0. 
162-0. 1 6 7 d B/kmi:;&U, J:b«J0iJ3(::fcMt 
Sffi^:^ 1 . 5 5fjL miD^^ZMr^mmm^iJ^O .16 8 
d B/km^irb^T, fem^^O. 0 0 1-0. 0 0 

6 d By kmcDmmx'^mx^^ zttmm^ ti/zo m, 
m^^f)^hmh^^^ji^oi,z^ m^mmmp ifp^b^inm 
m<ommum) <Di^m^£ i 2oo''ciiK±t'r^ztx\ 

f^B\ ^"i&<D^y T ^ ^"^(D^^mif)^ I 300-1700 'C^. 

^•ssp^^^io^u. z(D3^(Dmmm^£M< h'^^z 
Rtfmmmsf)^h^f)^^xo^z^ mz. mn^mmmp 

i')pjb^\H^MCOmMUm) (Dj^m^n 1 3 0 0- 1 5 0 

o'c tr^ztx\ mmm^^^^i^zmj^r^zt^^x^ 

[0 0 5 1].»CC, ^5l#5iffi*fr^^MUT, 

fro/c. *M^J7;5:a'*»^J8(i, ±j^Lfzmm]fmiz 

m^^yr^ y<(om7&mm&zfmm.:Bmiz ^ ^ mmx 
*u. itmm4it. ±mvfzmmmmjzi^.^^yr^y'^ 
(Dmm^m&tfmm:emiz ^ s mmm t (o*f jto/c to<; 

^7':>fzi:mmX$>^o 
[0 0 5 2] mmmi) L1=0. Sm, L2=l. 
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Om tii:^jpjt^W (mmm.mi)^V&3 0 mm) ^^T^^ 

isa[«i8m/s, i^§it5g:^f*2 0 g f , m^mtmp 

-f v'-^^T^^WSST'l 5 5 0"CT'$>o/io fieoT, 

1 7 0 0-155 ox:tt;ii^m'»i)\ m^mmmp<D± 

fiT-*^l. Oma>Era«::fcH>T^i)^$& 1 2 0 O'C/SJ? 

[0 0 5 3] *F;L-l^£Dffig{iP3lOTfi, 0. 8<1. 6 
(=8X0. 2) i:^U±MU;^c (3) ie?:r®J&UTO 
So !lP^i>l'c:0:fe:g«iBgUT(*, 1. 0 = 1. 0 (=8/ 

8) ^^U±jieL/c: (2) ^^?SJSUTV>§. .meit^ 

TSf^iiJfl^) $:iB[|^L;^cfcc:5, O. 167dB/k 

[0 0 5 4] (^iSMS) L1=0. 8m, L2 = 2. 
Ora^^Sj;p;L^© (P^jia:fS;^^'B&3 Omm) ^^T-S^ 

iliKfi 8 m/ s , lasi 2 0 g f . f^?^ffiifl^»jr 

{p^ib(OUm) cofijK«± 1 3 0 0-c^ L/;^Co c:cc>B?f. 

fi) r-r ^^^co^BSST' 1 7 0 or T'^u, ^ 

^^mtwmpi^^h^t:imk(o^y T ^ ^"^(D^ELmt. %yr 

-I'/'^CO^ffifigT-l 4 5 0t:T'*o/co t«oT, 

1 7 0 0~ 1 4 5 0'Ci:^-5gP^;6^\ m^mmmfC^^ 
ST-*S2. OmCOEPJ(I*Jl^T^J^*5 1 0 0 0°C/# 

[0 0 5 5] ^:^;L^^cofira{rB§UT(i. 0. 8<1. 6 
(=8X0. 2) ^/d:U±iigU;^c (3) ^$:J^JgUTl^ 
•So *P^tW<^±S«CHL/T(±, 2. 0>1. 0 (=8/ 
8) h/d:U±3iE0/c (2) ^?:?®JBUTv>So IftSIt^ 
^;'c3^y T-f /^'<^f53gii* (rSS 1 , 5 5 Mmo^tet::^ 

■rSf;KiIJI^) $:lBll^b/c^::5. 0. 16 5dB/k 

[0 0 5 6] (1:E:K^J4) Ll = 2. Om, L2=l. 

Omht^^WL^^m (WiiIBf^;iJ>'aiS3 0mm) ^r^fTSf^ 

^U. ^^v Y^i^^yvnmBi^'yy^t^ht^^. 
iiS«i8m/s. ili^it?S:^(i2 0 g f , f^^'^ffiio^ilp 
(^P4»^L><^raS) coraffiii i 3 0 O'c^ L;'co ::coB#, 
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Jg) (i. 36:7T-r^^cr)^ffirSjST? 1 0 0 0°CT'*o;^Co 
[0 0 5 7] r>tW<^ffigcrJUT(i, 2. 0>1. 6 
(=8X0. 2) h^U±MU/c (3) S^:?gJ^UTl- 
^Ec^r^ *P^i>W<D:^::gtraUT(i, l. 0=1. 0 (=8 
/8) ^^U±jtEL/;: (2) ^«:?ffiJS LTl^So ^^li- 
^tl/c^7r-Y^"^tOgjgffl^ (?i^:S 1 . 55/Cim(D^(r 
^^-rS^;^^^!!^) tlll^L/cilwS. 0. 168dB/ 
k m U . ^7^«aP^jP ?: IX U i'H/ /cittSSf^J 1 *J It 

[0 0 5 8] J^±cr)J:^{I. ^i5Sf^J7^t/^SSM8 (CJd 
v^Tfi. &gl. 5 5Mmt^7et::^*-rsteiMa^;^?^'0. 
16 5-0. 1 6 7 d B/kmi:^U, J:t®!f^J4(;*5l:t 
S^^:gl. 5 5 Atmcr>3tC?tT'SejMffl^;i)^*0. 1 6 8 
d B/kmi:i:b^T. 0. 00 1-0. 0 0 

3 d B/km(Oigia-e^MT'#SZi:X)^m«^ti/co 
3[tajK;5»^'8m/s(^)^^. «t?^ffiiP^rojtFiC^«£Offi' 
Mi:LTL1^2. Omii-r^C^fi, ■^^|tf^(^3fe:7 
T-l'/'^COza«;0M 2 0 0- 1 7 0 0'C^^^S|5^?:i/p,^ 

fz. mmtmwmfiL-m^KiLm.i.tz (3) 

0mj:*jffl<-r'5ci:(i. ltglta(^3K:7r-</^corSa 

*M 2 0 0- 1 7 0 0ri:ifeSffi4^«riPl^1-SCi:;6^*l8 

r, eit«^^iSiJP^i±S^^C^S. 
[0 0 5 9] ±MU;^c*^|g«*^c>t0S^b 

{3— r-Y >i:7'^^;^5 1) i:(7)P0l{i. i i 

TilP^ilft 01 1 ^ m U V^Jig 5 2 ^ IftS "T €> S9(03« :7 
r-Y^^S 'I: 1 2 0 0 - 1 7 0 0°C(7)$gIS|rta)?Sjap«ITiP 
^TSm^ffljQ.^iJp 2 1 ;0-^'i5lt^tiTl^'5CDT% ±3^1. 
/c3fe^r-l'>'^3CD^^. 2 0 0- 1 7 0 0 

•C /j: S ffi^cofjf «E n S ^IriPji* < ^ S :i ' 

5lt;^^^UV|^ag5 2f7)«S^T'CorB^T% U-i-'J-m 

iSTSZ t*^*RrtBi:^'5o *a5ltm^7)UVWflg5 

2 ^rMTS mrco3t:7 T 'i'>'^ 3 w^iP3SS ^$W-rs c 

^'J, SD5(::uvjSflS5 2*^-®{L WSi-^^tz^yr^ 
)^%m^ 4 (::jS«-r S c i: *>*^tB 

S. 

[0 0 6 0] ^;^c, ^?f^«Mr2 KIT. ,m§lt;lrl 
1 <::-CJP^ia§lt^ti/cauv«Bg5 2$:«^ffl-tSmrcD 

367r-r/^3 ^ 1 3 0 0- 1 6 0 0r(Oig|lIf:^(;)fSjS{:: 
TjP^-rSCilT*, 3fe7 7-r>'^*3 6D?flS;iiM 2 0 0- 1 
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10 0 6 1] S/i. »?tffliP^*p 2 1 cD*P/i>^ 2 3 ©ffi 
g?:. ±iiLfe (3) ^«:j»Jg-r5ffiai:TSC:i:trj: 
U, ^51 tn 1 trTiPj?ft,ia§| t^tv/i^U v^^Sgs 2 
?:MS-rsmro7t7r'('''^3tc*Jv^TaSA^*i 2oo~ 
1 7 oot:ji^5BP4J-©mSE^?:, 5lil»wipfib, c: 

[0 0 6 2] ^/c, ^J^IIiPllft^P 2 ia)r>L^«2 3 0ffi 
a«r. *P*6W2 3{rASii:Bfr(7)3t7r-1'>'mS (A^»a 
jK) Ail 4 0 o~ 1 8 0 ox:a:>mmt^j:^{iLS.t-t^z 

flg5 2 ?:^^-r€.H5«5e7r'r>'^3(-fcv^TaS*M 2 

0 0~ 1 7 0 Ot;i:/j:SS|J4}-«m^ES?r. SiSI»^iP«i 

[0 0 6 3] ^?^flii)P^jr 2 1 C0*p>C.^W2 3K)± 

s^r, ±MU;fe (3) ^imM.-t^m.-$t-r^zinzx 

U. S^fltn 1 «rTiP^ia?lt$ti-;^=muv«Bg5 2 

^:*s■r5B>r03t7T1'^^3(c^J^,^T^aJ^*sl 2oo~ 

1 7 0 0•ChJkSa5^^^0flfr^Em^, fiill«riPil?iL. d 

So 

[0 0 6 4] S/i, ^?^ffliP^*p2 l©;^yL>«2 31*1$: 

/OW 2 3) f3 « »-t S }fr4Piiffi 5: ®iSIT« C A^T' t . 
5t>'ri'/^3©S/cCS{£fK5Mti^{t;*>'Rrtgi:^^So * 
/c, mm^^l 1©JEp;C.>W1 3|:^$:He:^*X#Eimi:i- 
Si:, ^5lt*Pl 1 i^ibWl 3) rtC*5(tS3t7r'l' 
3 (DT^SPJtJK** 3 0 0 0 0 "C/Jj^gjg U . Ugl §• 

jtFi 1 tt*?^;siin^r 2 1 tomx'^}^ tLx^^^tzib 
iziityr-(^^S(Di[^Mims.*^4: 0 0 0-5 0 0 or;/# 
i: ij . 3^ 7 r -f 2 % ip^ttYk^ -ar-c -^mi-m 

©J;p;L>'g 1 3 p»34 H e ii:^S-m^t U. «g§l i i i: 

^?^fflip*ajr2 1 toymx'^n^t-t^t. ».^mmm)^ 

2 1 {;A5tffco> ^^r-r^-^swrSSA^' l 7 O O'C J; U 
iiS<ii;5gp^^$:4 0 0 0 °C/J3'M±«^&iP3t*«::T?friP 

-rsc ttr^scDT-, 3e-7r-f >'^3£D?^*|]«/i<!t)«rie:>ji 

7 0 0°CJ; iJii5jaT-(*, ^(JaJS 3 0 0 0 O'cy^mm-V 
^Mizmii LXt. 1 700*CJ: tjffi<^5 

[00 6 5] sfe. mr^mtamtp2 ii)>h}iifz^-7r'f 
^i§4 1 *^t>cr)tii:'jfi^«citr>b-C3t7ri'>'^3(D^flAi 
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^/f^fiii:'&:5<t-5<::h'^A4 2 (®Ki^-^43) tOH 
IgiSi^feW-rsfJffli^-y 1- 4 4 i: «:{»^Tv--5© 

^1>g{-»o'v>T H7A4 2 (m»l^-^4 3) ©HlgjS 
flE«:«lfflI^n. 3ie7T-f>'^3©ia§ltiaS«riiS^«-fMfflI 

[0 0 6 6] mz. ll3sc^•|lI4.(;s-5\^T. ^rntim 
^tvr-r^'^roil^slt^H i o i «::fcn>-r{±. ^?^ffiip^ 

^2 1 (Dl;-^5? 2 2*5, ^ 1 t-i5? 7 1. ^2 h — iS? 7 
2&t;'^3 t:-^5? 7 3 ?:^^T-v^5<, 7 1 . 7 

2. 7 3»i3te7T-Y>'-'St*2«:iSa§It-r«:6-lqI (0 2 «r 
«<<->-r. ±*»f3T) ^lfc:-^7 1, ^2ti-^7 
2, ^3 b-:5? 7 3©J«T-gSI9:^*^■C<,^5. «-t:-^ 7 
1 , 7 2, 7 3 fi. 

Tl=T2 + 2 5t; - (4) 

T3=T2-2 5°C (5) 

ZZX\ T 1 : ffibm 2 3 1 t-^ 7 1 Cj**C?-r-5 

T 2 : *P;tW2 3 2 ll-^ 7 2 «r?^f£:-tS{flCg«>l^ 

T 3 : pib'^ 2 3 <nm 3 H-^ 7 3 ^C^^^6TSi^ig®P'3 

1 t T 2 t roiajS ^, *5v>(i, T2 tT3J:«fiJS^ 
(i, ±ji2U^c:2 5°C«r|5Kt,nStCOT-(±^<, <?lJAfi3 
0 legs «?aSM # It S J; ^ «c L/ T t. i << \ 
[00 6 7] c:WJ:^(r, ^lt-^71, ^2t-iSf 
7 2. ^3t-^7 3$:ggt-tSCi:(rj;tJ, l^i'^^BJjP^ 
^;p2 1 ©*P;i>l'2 3|^{-«V>T. ^§ltn Iffla^ri^rS 
g}JlS{t:g|5 3 1 (3-^^ >^iS?"-f;^>5 1) m^£^ 

iaj:-rsfa*43B2*i#-A^*T-5o «a§i#*pi ic-cipigi 

li5lt^ti;^c)l£-7Ti'/-^3«SS(i, titP 1 1 ®J*^. 
t,«fl8ig-fbgP 3 1 v^y-YXS 1) fflllC(plA> 

C^'^rojajSAifiSiS^^/iMIl t:-^ 7 1. ^2 11-^5? 
7 2. ^3 t-^r 7 3 ^r^ttSr i:(iJ:oT. f^?^;a*D 

iifir2 u;. ^aitjpi iffl!i$riSriac. mmm.\tU2> i 

tjti. 2 3 ^i)<%yT -Y 3 L 

[0 0 6 8] Hifc-S^JF^^Ji: LT, |g|4(rf%^ti?t,f*5l 
t^B2 0 1 COJ:^!::, ^?^^JP«ijtP 2 1 fjtp 1 

«5?&fflira^jp2 i«:^§itJpi nzmmhx 
I^3lt^ti;t^uvailg5 2 ^^mir^mnityr^f^ 
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3®^*). -ewiaa^**! 2 0 0~ 1 7 0 OTCi:^Sg|5d9> 

<r>m^^ ra <r « i-t a J^iP j$« < S c i: J: U . ^ 
tiS iPjSi^SI t f> U Vt»Bg 5 2 * T-® 

So 

[0 0 6 9] 
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[^^-i-oSiBS] 

1. 10 1, 2 0 1 "la^it^g. 2- -3t7r'f'>'-5e 

3-51£7r-1'>'^, 4-3te7r-f>'^^;^, 1 1-1^51 
12-ti-^. 1 3 -JP^Ci.W. 1 4-;prStt;^'^ 
«^gp, 1 5 2 1 •••«??^fflAPift 

2 2-t-^, 2 3-*P;£,vS'. 2 4 •••N2 
gp, 2 5 -Nj ;<f;^««&iiK. 3 1 -WagfiS^bSP. 3 2 
-UV^>7", 4 1 •••:?f.fSil[|^^, 4 2---K^A, 4 3 

-lEis^:-^. 4 4-fMSP^--y 45-mmmm 

5 1 "O-xf ^'i/^'f 5 2-UV«}flS?iS, 6. 
1-:*VKP— ^. 7 1 -0 1 7 2 -^2 t- 

7 3---^3 t-^. 
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